Abstract Applying the concept of perpetual beta to cities proposes a continual and never complete process of city-making. Building on this notion, this chapter employs a conceptual framework of urban acupuncture for conducting and analysing localised small-scale community engagement activities through situated pop-up interventions. Pop-up interventions 'hack' public space by temporarily changing the feel of a place to promote awareness around civic issues. We argue that the use of situated popup interventions has the potential to provide more inclusive forms of community engagement by combining digital and physical media. The proposed framework employs pop-up activism to facilitate a middle-out approach that encourages citizens to actively identify topics for discussion. Two pop-up interventions in different locations in Australia are discussed in the chapter to assess in what way a systemic level of impact can arise from different processes of city hacking that are facilitated through a distributed, decentralised, yet concerted and regular local approach. We argue that a concerted process of implementing small urban interventions can contribute to an ongoing commitment to participatory city-making. Further work will show how each local intervention can contribute to translating the notion of perpetual beta into systemic change beyond the boundaries of their individual locale and-taken together-across different urban environments of the city.
concepts are helping to improve the use of existing urban infrastructure to provide new opportunities for connecting citizens with their city (Shepard and Simeti 2013; Tomitsch 2014) .
To focus on a particular approach that can create novel prospects, pop-up interventions 'hack' public space by appropriating new purposes and temporarily changing the nature and feel of a place. In doing so, they surprise people, stimulate their imagination and create public awareness in citizens . In this chapter, we discuss how situated pop-ups can offer both built environment professionals and local citizens an alternative option for community engagement to ultimately inform and improve the city-making processes. Between 2014 and 2016, we have conducted and investigated a range of situated community engagement activities through the deployment of pop-up interventions in Sydney and Brisbane, Australia.
From our research, we have found that pop-up interventions serve to: (a) raise awareness of the engagement process; (b) encourage community discussion around urban planning, design and architecture topics; (c) involve greater cross sections of the community (e.g. time, poor citizens, younger demographics and culturally and linguistically diverse people); and (d) allow citizens to submit their responses on the spot. Based on our research findings and to facilitate a more collaborative and middleout engagement approach, this chapter presents an urban acupuncture (Lerner 2014) framework for undertaking localised small-scale community engagement activities through pop-up interventions. We discuss two case studies that deployed pop-up interventions in Australia, as different tactics that attempt to give the community a say in the transformation of their city. The framework is intended to encourage citizens to actively identify topics that they would like to see community discussion around. Designers and policy-makers can also apply the framework to guide their city-making strategies. In our approach and through the use of the framework, systemic change in city-making is fostered by accumulating many voices, actors, devices and technologies.
Context
Local governments are no longer seen as the sole caretakers of cities that have to respond to the needs of their inhabitants. Conventional community engagement processes are still central to the renewal cycle of city improvement; however, it is a difficult task challenged by citizens who are hard to reach and communicate with using archaic engagement mechanisms. We refer to Foth and Brynskov (2016a) who examine civic media and technologies to indicate that "in order to provide meaningful civic engagement, the city must provide appropriate interfaces" (564).
We are interested in exploring what Brynskov et al. (2014) describe as a shift from city management to city-making through urban interaction design. Urban interaction design is the making of urban interfaces to provide a means of citizen engagement (Foth and Brynskov 2016b) . These views on the co-creation of cities are in line with the work of de Waal (2014) who examines the city as an interface, and we can conclude that both sets of arguments are applicable and compatible with each other. Interfaces in both instances similarly refer to the setting that fosters the adaptation of different systems to one another, such as citizens adapting to the practices of their local community or city . Synthesising these thoughts, Foth and Brynskov introduce four stages in the evolution of the relationship between local governments and city residents (Table 1 ) (Foth and Brynskov 2017) . The city operates on multiple scales and can be approached from many angles, but in this chapter we are particularly concerned with the ways in which people leverage technologies for their own purposes to pioneer new community engagement tactics and ultimately bring about a participatory and collaborative approach to city-making.
To support our research and novel approaches to community engagement, we layout the foundations for these evolving relationships between cities and citizens as we strive to go from City 1.0 to reach City 4.0. To better understand the theoretical principals that guide our work, in this chapter we first discuss the concept of perpetual beta and how it applies to the city. We position the perpetual beta concept as a platform that supports the need for situated pop-up interventions as key instigators of change. Second, we discuss the urban acupuncture framework as a guide to inform the development of pop-up urban interventions, such as the two Australian examples discussed. We conclude with a series of questions that explore the potential of cities to move from a state of perpetual beta through a series of accounts and sites to the possibility of producing systemic change.
The City as Perpetual Beta
The twenty-first-century city will never be complete as governments around the world continuously realign strategies to address a myriad of political, social, economic and environmental challenges that engender contemporary society. This unfinished state of cities is not anything new to anyone; however, embracing this unresolved aspect of contemporary cities can be leveraged for the benefit of citizens.
Originally O'Reilly (2015) argues that the 'perpetual beta' concept harnesses collective intelligence by acknowledging users as co-developers. Applying this concept to contemporary cities, 'the city as perpetual beta' provides a theoretical lens for city makers and citizens to understand their collective roles in a state of perpetual beta where all users of the city are co-developers of the city.
The concept of perpetual beta has also been applied to other areas outside of software development, such as in business, knowledge management (Levy 2009 ) and entrepreneurship. In 2010, Pierce (2010) ran a Kickstarter campaign to raise funds in support of the documentary film Life in Perpetual Beta about the influence that technology has on how we consider business and our lives. Perpetual beta in these instances commonly refers to the process of continual improvement, where a finished product would never be good enough. The foundations of the perpetual beta concept connected to technological developments and an open-source approach led us to apply the 'unfinished concept' to that of city-making. Sassen (2015) refers to this notion of the city as perpetual beta when describing "…an understanding of the city as a combination of incompleteness and complexity: it is this mix that has enabled cities to outlive enterprises, kingdoms, nation-states, and, yes, Cisco Systems" (Sassen 2015, 1) . The city, as a concept, is one that is continuously changing, evolving-it shrinks and grows, ebbs and flows, with multiple layers of complexity in both physical forms (buildings, roads, people, trees, etc.) and digital forms (electricity, telecommunications, Internet, etc.) . We recognise that the management and administration of a city can be smart, for example, by using technology for controlling traffic patterns, lighting up, sensing weather, managing waste. People can be smart, too, in that they use mobile technology to plan meetings, communicate with anyone, anywhere, record videos, access and create information, seamlessly and simultaneously (Hemment and Townsend 2013) . How do these smart citizens who live in smart cities tap into the digital layers of the city's communication flows to inform the creation of the environments in which they live, work and play? If these cities are so smart, how do they use this acquired intelligence of the many to keep getting better and tackling the big social and environmental challenges facing our society and our planet (Foth and Brynskov 2016b)? 
Urban Acupuncture
Helping us zoom from the bird's eye view of the city administrator to the pedestrian, that is, local view of the smart citizen, is the notion of urban acupuncture. This concept was originally conceived by the Barcelonan architect and urbanist, Manuel de Sola Morales. The concept aims to use localised small-scale socio-technical interventions to transform the larger urban context (Houghton et al. 2015; . Locations are selected through a comprehensive analysis of social, economic and ecological factors that involves dialogue between designers and communities. Urban acupuncture embraces the city as a living organism (Iaconesi and Persico 2014; Lerner 2014 ) and identifies areas within cities that require urban renewal. Lerner (2014) describes the essence of urban acupuncture as …sometimes, a simple, focused intervention can create new energy, demonstrating the possibilities of a space in a way that motivates others to engage with their community. It can even contribute to the planning process. This gets to the essence of true urban acupuncture-it needs to be precise and quick, that's the secret. (Lerner 2014, 4) Our research and case studies presented in this chapter are based on this notion of urban acupuncture, each a temporary intervention in an urban space purposefully deployed precisely and quickly to provide people an opportunity to share their ideas or voice their concerns. Building on these principals of urban acupuncture, we focus on how these short-term or 'pop-up' interventions facilitate participation, collaboration and knowledge sharing to ultimately inspire forms or degrees of change.
The urban acupuncture framework we propose draws on the literature from three key areas: (1) existing community engagement within the built environment; (2) digital technologies and their influence on the approach to community engagement; and (3) from top-down to bottom-up to middle-out engagement concepts.
Existing Community Engagement Within the Built Environment
Community engagement is undertaken by Local Government Authorities (LGAs) around the world to obtain public feedback on the development of infrastructure within the built environment. Through collaboration with communities, businesses and government organisations (Foth and Adkins 2006) , community engagement should guide urban planning decisions based on the outcomes of the engagement undertaken ).
LGAs, as the level of government closest to the people, undertake community engagement, generally as a legislative requirement, to inform communities on the creation of policies and infrastructure developments within the built environment. However, relationships between local communities and LGAs have traditionally played a consultative role, with the level of engagement reduced to informing communities only. As a consequence, the engagement process and the level of community input are controlled by LGAs and are often attributed to political agendas of elected representatives, political party practices and bureaucratic power brokers (Cuthill 2003) . Current methods of community engagement, such as face-to-face workshops, community forums, public hearings and online forms, only reach certain demographics of the population. As a result of this, opinions of community members classified as 'hard to reach' are not reflected in the overall engagement process. Innes and Booher (2004) argue that legally required methods of community engagement in government decision-making rarely achieve genuine engagement outcomes; create dissatisfaction amongst citizens who feel they are not being heard; do not significantly improve the decisions of government agencies; and do not incorporate a broad spectrum of the community. It has been further argued that some traditional engagement practises suffer from a lack of integration between governments and the public, and has been shown to have inadequate representation of age groups and demographics Hosio et al. 2014; Schroeter 2012) . Sarkissian et al. (2009) developed the following eight points that identify the underpinnings of successful collaborative community engagement rather than top-down approaches employed by government agencies:
1. People know more than they realise. 2. People cannot participate satisfactorily unless they can understand the language being used. 3. People often fear giving opinions, especially in their local community. 4. People's involvement improves the quality of local government. 5. Synergy is more likely to occur when people collaborate. 6. Specific skills are required. 7. Relevant professionals should be involved from the start. 8. There is community value in sharing participatory experiences.
The eight points place the focus on people not on the policy. The essence of a middle-out approach arises from the needs and will of people to take action for themselves. It is in this spirit that the interventions we discuss in this chapter are directed towards providing a voice for more people.
Digital Technologies and Community Engagement
Within the last decade, information and communication technology (ICT) has evolved from the workplace and integrated into all aspects of daily life (Tomitsch 2014) . Moreover, human-computer interaction (HCI) technologies are increasingly being designed for urban environments, such as smartphones and web 2.0 applications. Tomitsch (2014) explains how the ICT industry is in the early stages of exploring the variety of possibilities that new digital technologies offer to make more efficient use of existing infrastructure within the built environment. Gordon and Manosevitch (2010) introduce the concept of augmented deliberation as a design solution to address challenges where community engagement is complicated by external factors. Augmented deliberation is intended to address a range of social challenges, including language barriers, demographic variations and professional discourse. The intention is to enhance community engagement by incorporating appropriate technologies, for example combining traditional planning practice and public deliberation into a digital environment (Gordon and Manosevitch 2010) . Fredericks and Foth (2013) investigated how social media and web 2.0 applications could be incorporated as additional tools and techniques for community engagement in urban planning. They examined this approach as a way of supplementing traditional methods of community engagement that had a general preference for participants attending an organised consultation event. Additionally, the research explored how community engagement can include a broader cross section of society through the adoption of digital tools. The study concluded that traditional and digital Fig. 1 Screenshot of the urban screen used during the Vote As You Go study methods of community engagement could be used as a hybrid approach. Furthermore, the research identified that the integration of digital tools presented opportunities to capture a wider audience, attract younger participants and provide communities with the ability to be actively involved in the urban planning process (Fredericks and Foth 2013) . Schroeter and Foth (2009) created Discussions In Space (DIS) as a design experiment to facilitate a locally situated discussion and opinion forum around urban planning topics, issues and questions, which were displayed on a large public screen. Members of the community were able to submit questions directly to the screen using their mobile phone's SMS, Twitter or web capabilities. The messages displayed on the screen in real time provide citizens an additional platform for collective expression and public discourse. Schroeter and Houghton (2011) discuss how community engagement is usually resource and time intensive and how this challenge can be addressed by capturing the attention of digitally savvy community members. They call on LGAs to go with the times by adopting some of the digital channels already well established by corporate entities for the purpose of sales and marketing. Hespanhol et al. (2015) undertook a research study that deployed two situated Vote As You Go polling interfaces on a public urban screen for community engagement. Engagement questions were posted on the urban screen to obtain community feedback via a polling system (Fig. 1) .
The first scenario used a tablet device mounted on a stand that participants could interact with, by simply answering yes or no on the application. The second scenario incorporated a playful full-body interaction application where an outline of participants playing with the interface would be visible on the screen. They could then indicate yes or no by using gestures such as moving their hands. The different scenarios allowed the researchers to compare data on participant experiences and the effectiveness of the interface's visibility within an urban space. The study concluded that using these types of interfaces in urban spaces could be an effective strategy for attracting the attention of the general public and converting them into active participants .
The Smart Citizen Sentiment Dashboard ) took the form of a media architecture interface, which connected users in public spaces to media façades. Participants were able to activate the media façade of a building by using RFID cards to respond to civic issues pertaining to topics such as safety, transport, housing and public spaces . Responses were aggregated and displayed through mood-indicating colours and animations on the screen to represent the overall sentiment of city dwellers. This project is a valuable example of how existing infrastructure, such as a media façade, can be 'hacked' as a type of DIY or DIWO Foth 2014, 2017) . Without dedicated interaction mechanisms (here the RFID interface), city dwellers have no way of interacting with or informing the content displayed on large-scale urban interfaces, such as media façades or urban screens.
Each of these cases exemplifies alternative approaches to community engagement, which rely on different forms of technology to expand the reach and extent of participation from users. Similarly, our projects discussed in this chapter continue to develop a broader understanding for the ways in which different media types (digital, physical and social) can be implemented within the design and deployment of urban interventions. We expand on this research by examining how the different stakeholders' needs and interests are met and responded to and what impact for them and the city at large they may have. The purpose of each example is to increase the levels and depths of community engagement by creatively hacking into public space.
City Hacking: From Top-Down to Bottom-Up to Middle-Out Engagement
Since the early twentieth century cities around the world have established and implemented a variety of urban development paradigms that have shaped the urban fabric within local communities. Government decision-makers have taken a centralised top-down approach in the design and implementation of city-making. For example, Ebenezer Howard conceived the 'Garden Cities of Tomorrow' as a solution to decentralise from congested and unhealthy cities into groupings of 30,000 people along an agricultural green belt (Richert and Lamping 1998) . Le Corbusier (1967) created the Radiant City, which has influenced the design of large building blocks through 'brutalism architecture' (Shonfield 2000) . This was a top-down and highly controversial solution to address public housing needs across cities in Europe, America and Australia. Present-day paradigms such as transit-oriented developments aim to foster economic and residential development around public transport routes and masterplanned communities that incorporate civic services, residential housing and public amenities. Although these top-down initiatives have varying degrees of success in creating urban environments, many citizens across the world continue to feel disempowered or unheard when it comes to urban development. Traditional approaches still employed by LGAs are outdated, have the ability to fragment communities and exclude certain demographics of society Sarkissian et al. 2009; Schroeter 2012) . As a result, many people are taking matters into their own hands with growing evidence of bottom-up approaches to city-making. Community members have taken it upon themselves to test the needs, wants and aspirations of civic spaces in modern society. This contemporary approach has led to bottom-up localised urban interventions in the form of pop-ups-referred to as pop-up urbanism , tactical urbanism (Lydon et al. 2014) , guerrilla urbanism Hou 2010) , DIY/DIWO urbanism (Caldwell and Foth 2014; Douglas 2014; Iveson 2013 ) and urban acupuncture (Houghton et al. 2015; Iaconesi and Persico 2014; Lerner 2014; . Pop-up interventions 'hack' public space by appropriating new purposes and temporarily changing the nature and feel of a place. These approaches can be used as temporary installations that are either set up for a few hours or for an extended period of time.
The Better Block project ('Better Block' 2016), which is being implemented in many cities throughout the USA, is an example of rapid urban revitalisation or otherwise known as guerrilla urbanism Hou 2010) . Being a community-driven initiative, the Better Block project aims to revive underutilised city blocks by retrofitting these spaces to promote pedestrian and cyclist activity through temporary interventions, such as pop-up shops, positioning of trees and painting bike lanes onto the road. The project thus utilises existing community resources to create multi-modal transportation that takes the focus away from private vehicle-dominated roads. These temporary interventions enable communities to experience the potential of underutilised spaces and how they can be repurposed as usable civic space.
Attempts to employ more collaborative engagement approaches have seen partnerships established between LGAs and local communities to create a middle-out approach for community engagement. The concept of middle-out was coined by Kinchla and Wolfe (1979) as a collaborative process that draws on the knowledge from higher (top-down) and lower (bottom-up) information channels that come together and meet in the middle. An example of this is the PopUp MANGo temporary street festival where local citizens could interact with proposed urban design and roadway changes through a collaborative design process.
2 The pop-up intervention included temporary traffic calming devices, a parklet with plants and seating, live entertainment, food trucks and activities for children. The event was organised as a partnership between the LGA, an urban planning and design consultancy, and local community groups. This approach provided all stakeholders with an opportunity to evaluate the proposal within the space and be involved in the planning process through a practical hands-on approach. As a result of this community engagement event, a concept plan was created based on the feedback of all stakeholders.
Pop-up town halls are another example of informal and collaborative community engagement that provides opportunities to involve a variety of top-down and bottomup stakeholders. These types of pop-up interventions are located in public space that is easily accessible to community members in comparison with traditional events held within specific time frames and locations (e.g. charrettes, town hall events, public workshops). They can utilise unused civic spaces and empty shop fronts; however, for maximum impact they should be located in an area of high pedestrian activity and be held in parallel with other public events, such as festivals, exhibitions and conferences.
Pop-up interventions have the potential to hack into the collective knowledge of all stakeholders within local communities. This provides opportunities to encourage a more rich and open civic discussion, enable collaboration between a variety of top-down and bottom-up stakeholders and inspire the exchange of ideas (Fredericks et al. 2016a; Lydon et al. 2014 ). We will further expand on these examples through our filed studies below by demonstrating a middle-out (Costa and Ferrão 2010; Fredericks et al. 2016a; Janda and Parag 2013) engagement approach that aims to integrate the needs and interests from LGAs (top-down) with those of the everyday people (bottom-up).
Urban Acupuncture Framework
Linking our research to the previous examples from HCI, media architecture and urban planning, we discuss two pop-up interventions in this chapter that were concerned with community engagement in two different Australian cities. Reflecting on the design process leading to the interventions and the result from their deployment evaluations, we have developed an urban acupuncture framework (Fig. 2) , which asus in highlighting the decision-making process for implementing pop-up interventions in-the-wild. The concept of conducting research in-the-wild refers to the testing of prototypes in public space to see how they are adapted and used in everyday life (Chamberlain et al. 2012) . Evaluation in-the-wild can include the recording and observation of how people interact with, adapt and use the prototype providing a different approach than testing in controlled laboratory environments (Chamberlain et al. 2012) . Many researchers in the HCI field have incorporated inthe-wild approaches to their research and design development, whereas in urban studies research is constantly tested in the built environment and has always been Our urban acupuncture framework applies a participatory action research methodology (Foth and Brynskov 2016a; Hearn et al. 2009 ) with the intention to include local stakeholders in the different planning stages of the interventions. The urban acupuncture framework draws together the previously reviewed concepts of, the city as perpetual beta and middle-out community engagement. The framework is intended to be used as part of an iterative process within an engagement strategy where the pop-up intervention would be deployed in different locations across the city responding to different issues. Due to their agile nature, the pop-ups can respond in each step or iteration to the needs of the context and people involved in the deployments. The framework does not provide an answer or a mechanism towards the completion of a city; it is a process that assists citizens to in-act their role as co-developers in a perpetual beta city. The urban acupuncture framework can be used by individuals, within groups or across groups of people as a vehicle for communication and idea generation across the different stakeholders from the top, the bottom and the middle.
The framework consists of six stages: context, objectives, elements, approach, deployment and outcome. Each stage is made up of different concepts that require consideration when creating and deploying a pop-up intervention.
1. Context-The first stage is to examine and understand the local context including the people who create the places within it. The use and type of technology that will be utilised and the needs to be considered in line with the engagement objectives.
2. Objectives-The second stage focuses on the objectives of the intervention including how to activate the public space by involving a greater cross section of the public through a variety of tools or approaches within the pop-up, informing local communities about the engagement activity to promote collaboration and interaction with the intervention. Stage one and two often inform each other and do not necessarily occur in a linear manner, and they can be developed in parallel. 3. Elements-The third stage takes into consideration certain design elements of the pop-up, such as the location, timing and duration, in addition to the materials and equipment required to construct it. The size and scale of the pop-up are also important factors to consider when addressing the context of the site. 4. Approach-The fourth stage addresses the approach undertaken for implementing the pop-up intervention, including collaboration with top-down (LGAs, private enterprise) and bottom-up (local citizens, community groups) stakeholders to co-create the engagement process. 5. Deployment-The fifth stage considers the actual deployment of pop-up interventions in public spaces. This includes the mechanisms to document and collected data and how it can be evaluated and analysed. 6. Outcome-The sixth and final stage identifies the results of installing the popup intervention, including the identification of engagement themes and a deeper understanding of local demographics needs, wants and aspirations. The responses collected through the intervention in both their input and output formats can be analysed to discover recurring themes arising from the contributions of the participants.
The following field studies are the basis on which the framework was developed. The case studies as discussed in the following sections demonstrate how this framework can be implemented using situated pop-up interventions in two different Australian cities: Sydney and Brisbane. Both studies formed part of two existing community engagement programmes with official stakeholders deciding the engagement objectives prior to the pop-up deployment. However, we employed a transdisciplinary approach in the design and development of the engagement activities, which included informal meetings with local stakeholders and co-design workshops.
The two case studies were developed and deployed in parallel and independent of each other; however, the design concept and engagement approaches informed one another. Through our collaborative approach between the Design Lab (University of Sydney) and the Urban Informatics Research Lab (Queensland University of Technology), we have come together to review our learning from the research within the different contexts of Sydney and Brisbane. We acknowledge that addressing broad theoretical concepts such as the city as perpetual beta, urban acupuncture and middleout engagement approaches requires input from multiple perspectives and contexts. Therefore, this chapter and the framework we have collaboratively developed are a first step towards addressing these much larger questions regarding participatory methods for city hacking.
Study I: Digital Pop-Up

Context
Digital Pop-Up was implemented in collaboration with an LGA in Sydney, Australia. It is a result of a multidisciplinary research team from the Design Lab, University of Sydney, involving an urban planner, interaction designer, visual designer and creative technologist. The findings of this study were published by Fredericks et al. (2015) . We deployed three variations of our pop-up intervention over three separate days within a busy public square consisting of: (1) a stand-alone tablet device on a stand with a customised voting web interface juxtaposed with an existing urban screen, during a regular workday; (2) an unstaffed pop-up during a cultural festival using a tablet device, an adapted web interface that allowed text responses, the urban screen, market umbrella, synthetic turf and barstools; and (3) a staffed pop-up during a regular workday utilising the same tablet device with web interface, the urban screen, gazebo structure, synthetic grass, ottoman seating, plants and 'call-to-action' signage, which was displayed on the urban screen and on physical posters at the pop-up.
Objectives
The objective of this study was to obtain community feedback on how to promote healthy lifestyles and improve recreational needs within the community. Specifically, our intention was to engage with a variety of demographics, including local office workers, business owners and people who are culturally and linguistically diverse. In addition to that, we wanted to deploy a pop-up intervention that included the engagement objectives of the LGA, but was able to openly capture the needs, wants and aspirations of local citizens without any interference from other actors.
Elements
The civic space in which this study was conducted is used by local residents, office workers and as a pedestrian thoroughfare. The location is surrounded by an entertainment quarter, restaurants, a public library and is within close proximity to a large shopping precinct and public transport interchange. The civic space also features an existing urban screen used for delivering a variety of entertainment content and a grassed open space used as a meeting point and for social gatherings. The first iteration of this study was deployed for a total of two hours and incorporated a standalone tablet device on a stand that was used in conjunction with the existing urban screen. The tablet device was situated diametrically opposite the urban screen, which was located on the intersection of two walkways exposed to continuous pedestrian movement. The second iteration was deployed for a total of two hours within the same civic space, incorporating the tablet device on a stand, and market umbrella and seating. The third iteration was also deployed for a total of two hours; however, a gazebo structure was used and call-to-action signage was introduced on the urban screen and surrounding the pop-up to draw attention to the engagement activities. 
Approaches
We held informal meetings with a representative from the LGA (top-down decisionmaker) to discuss the engagement objectives, including the contextual information, engagement questions and types of demographics they wanted to capture. In addition to this, we employed a transdisciplinary research team for the design and development of our pop-up interventions. Over a 3-month period, we evaluated and tested our designs, which we continuously refined based on observations and participant feedback during the deployments. For the purpose of this study, the bottom-up component incorporated the community interactions during the three deployments and the feedback received from participants regarding the pop-up set-up and functionality.
Deployment
Our overall goals for this study were (1) to draw attention to the engagement activity; (2) to create discussion around healthy built environment; and (3) to provide a space for participants to interact within the civic space. Each of the studies utilised the existing urban screen, which was used as the output channel to display the community engagement questions and participant responses in conjunction with a tablet device with a customised web interface that served as the input channel for participant responses (Figs. 3 and 4) . 
Outcome
Data collected from the three iterations produced valid responses in regard to LGA services and healthy lifestyles with a total of 27 responses received. In addition to this, we undertook 13 semi-structured interviews with willing participants. All participants expressed positive feedback regarding Digital Pop-Up, reflecting that this approach to community engagement works well in contemporary society and is not something that is not normally located in a civic space. Representatives from the LGA highlighted that Digital Pop-Up is an effective approach to complement existing community engagement approaches and has a greater potential to attract a younger demographic. Our case study showed how this approach deployed within a civic space provides citizens the option to participate on the spot, with little effort in comparison with attending an organised engagement event during a specific time frame. Our study further demonstrated how existing digital technologies, such as tablets and urban screens, can be easily appropriated to engage citizens in a pop-up environment within a civic space.
Study II: InstaBooth
Context
The InstaBooth is a telephone booth inspired portable flat-packed structure that has been designed and fabricated to enable an alternative approach to community engagement (Johnstone et al. 2015; Caldwell et al. 2016) . The InstaBooth incorporates a combination of interactive modules with different types of physical and digital media to ask questions of its users and gather feedback. It is the result of a transdisciplinary research project led by researchers from the Urban Informatics Research Lab, Queensland University of Technology, that consists of team members from the disciplines of architecture, urban planning, interior design, interaction and visual design, computer science, business and urban informatics. In collaboration with the U.R{BNE} Collective (urbne.com), an independent group of urban planners, architects, designers and artists, the InstaBooth (Figs. 5 and 6) was deployed in April 2015 during the U.R{BNE} Festival. The festival is an annual event held within the Brisbane central business district with the purpose of bringing together a range of artistic, design and social interventions to inspire people to question the future of the city of Brisbane.
Objectives
The nature of the deployment and the types of questions asked through the InstaBooth during the U.R.{BNE} Festival were discussed and elaborated based on collaboration with the festival-organising committee and the InstaBooth team. The questions and interaction modules were designed to gather insight into the community on their needs for better infrastructure to promote healthy and active lifestyles including better food options. This approach was in line with the overarching theme of the festival which focused on creating a vision of a better future for Brisbane. The InstaBooth was viewed by the festival committee as an opportunity to trial an alternative approach to traditional community engagement. The combination of digital and physical media and design of the questions as part of the engagement strategy was purposefully designed to attract the engagement of more people from diverse backgrounds, cultural and age groups.
Elements
During the U.R{BNE} Festival, the InstaBooth was installed in two distinct locations in the Brisbane central business district over the course of 5 days. In the first location, the InstaBooth was set up for a Friday evening at the location of the main event of the festival, a park in inner-city Brisbane. During this event, the local city council conducted a formal community consultation on development ideas for that precinct. In addition, there were food trucks, live music, art installations and projection art as part of the festival. The second location was on the edge of the Queensland University of Technology (QUT) campus and next to a busy pedestrian and cycle bridge linking the Brisbane central business district with the cultural precinct across the river. The InstaBooth was set up for 4 days and evenings. There were no other events as part of the festival occurring at this location. During this deployment at the two locations, the compilation of interaction modules and the questions asked through them remained the same. The InstaBooth had a range of interactive modules including paper-based questions, iPads with photograph sharing and voting options, an overhead projector and Discussions in Space (Schroeter and Foth 2009 ) a screen-based consultation tool that promotes a question, and responses are collected through Twitter or SMS. The data collected was concerned with three aspects of the InstaBooth project; (1) the experience of the user with the InstaBooth; (2) the comments and drawings created by the users in response to set questions; and (3) observations.
Approaches
The composition of the interaction modules included a range of paper and tangible media to allow for a greater range of participation and interaction to occur regardless of a user's ability to use specific technology or ability to write. The bespoke design of the InstaBooth including the open and anonymous nature of the interaction modules stimulated playful yet authentic forms of dialogue to occur within the commentary and drawings collected through the InstaBooth during U.R.{BNE}. The level of engagement within the InstaBooth was controlled by the participants which helped to foster a sense of empowerment. This process allowed for users to co-create the media content within the InstaBooth (Caldwell and Foth 2017) .
Deployment
To evaluate the experience that users had with the InstaBooth, 27 participant interviews were conducted. The responses collected from the people through the interaction modules increased over the days of deployment perhaps indicating a level of growing comfort or increased curiosity of the InstaBooth. The overall sentiment was generally positive. In total, 138 notes and drawings were collected through the paper-based interactions, and 6 text and Twitter messages were recorded through the digital module.
Outcome
A thematic analysis (Braun and Clarke 2006) was conducted on the comments (paper and digital) and drawings that were captured through the InstaBooth. The findings indicated that participants tended to seek more playful physical infrastructure, greater variety of healthy food options and diversity of cultural and social events to promote better health within the city of Brisbane. During its deployment at the festival and through the different interaction modules and media types, the InstaBooth created a temporary place for voicing concerns, sharing ideas and learning from others that was open and accessible to anyone. The observations and experience from this initial deployment of the InstaBooth informed design changes to some of the interactive modules, mainly to improve their ease of use for future deployments of the InstaBooth. Following the U.R.{BNE} Festival, the InstaBooth to date has been involved in 15 communities and public events throughout Brisbane and southeast Queensland since 2015. The InstaBooth has shown how an urban intervention such as a 'pop-up' structure can 'hack' into parts of the city to transform them from public spaces to places that generate discussion, learning and different forms or levels of community engagement to occur.
Contribution to City Hacking
Applying the notion of the city as perpetual beta where all users are co-developers is fundamental to situated pop-up interventions. The field studies were designed based on participatory and co-design methodologies as a form of DIY/DIWO media architecture Foth 2014, 2017) . This approach is characterised by its temporary, pop-up nature as urban acupuncture by capturing the pulse of its users. Its combination of playful materials and media not only stimulates the interaction and engagement of its users but also inspires them to think, reflect, share and act. Situated pop-up interventions can perform on multiple levels to reach across the people from the bottom, to the top, acting as a middle-out approach to community engagement. Our two field studies were partnered with LGAs, government agencies and private entities (people at the top of the decision-making process) who were seeking a communication channel with everyday people (at the bottom). Developing the engagement strategy with the stakeholders is a crucial aspect of its success as the media through which the questions are asked have to be designed and tailored to suit the context and place of intervention. This collaborative approach involves the stakeholders in part of the design process, thereby extending the value and appreciation they have towards the engagement strategy. Similarly, the creative process through which users respond to different interactive modules and questions empowers them to be a part of the engagement strategy. It is within this strategy and the space provided by these situated pop-ups that the people meet in the middle.
By providing a small temporary space for questioning, reflecting, learning, expression and fun, within the larger city domain, these interventions not only hack into the city infrastructure but hack into the city-making process. Embracing the middle-out approach where people at the bottom and the top feel empowered, the outcomes of Digital Pop-Up and InstaBooth as a means to city hacking is strategic in deepening its impact towards a more open and inclusive form of city-making.
Implementing Systemic Change
Everyone knows that planning is a process. Yet no matter how good it may be, a plan by itself cannot bring about immediate transformation. Almost always, it is a spark that sets off a current that begins to spread. This is what I call good acupuncture -true urban acupuncture. (Lerner 2014, 3) In this contribution, we have proposed an urban acupuncture framework to assist in creating urban interventions that are based on the community engagement objectives, location of the activity and duration for pop-up interventions. To exemplify how the framework can be implemented, we presented two middle-out (Costa and Ferrão 2010; Fredericks et al. 2016a ) city hacking activities through pop-up interventions that were undertaken at two different locations in Australia. We argue that city hacking through pop-up interventions can contribute to systemic change in both Figure 7 conceptualises a series of pop-up interventions that individually address the locations in which they are situated; however, it is the evolution and series of pop-ups building on each other that will assist in creating systemic change.
An example of systemic change created through city hacking is PARK(ing) Day ('PARK(ing) Day' 2016) . This DIY urbanism concept or 'hacktivism' has evolved from an unauthorised reclaim of public space into 'parklets'. The parklet concept is an example of systemic change through the support gained by elected representatives, government agencies and communities throughout the USA, Europe and Australia and has become an acceptable reclaim of public space beyond a 'one day a year' intervention (Mustafa et al. 2014) . We point out similarities to the concept of 'perpetual beta', in the context of the built environment, where a city is continually changing, evolving and growing. The pop-up approach is particularly promising for addressing increased pressures on infrastructure within the built environment, such as population growth, housing densities and public transport. Perhaps, our cities do not need more infrastructure, and instead we should use what we already have in a better way? Similarly, the notion of 'infrastructure' could extend to the entire city (Ratti 2015) and also consider the city's 'infostructure' as a way of making better use of existing resources.
Although parallels can be drawn between urban acupuncture through localised small-scale interventions, such as the Digital Pop-up and InstaBooth case studies discussed in this chapter, results informing city-making, however, depend on the community engagement methods used. For example, employing a participatory action research methodology (Foth and Brynskov 2016a; Hearn et al. 2009) 
by involving
LGAs, community groups, organisations and relevant stakeholders from the outset of the engagement activity is promoted in order to create a middle-out approach. It should be highlighted that LGAs undertake engagement with the intention of obtaining community feedback as a legislative requirement (Innes and Booher 2004) ; however, the decision-making process and power still lie with the LGA and not the community. Traditionally, urban acupuncture has been used to create a dialogue between designers and communities around architecture projects located in areas that had been identified as needing repair. We propose to extend this definition to include city hacking through pop-up interventions for community engagement, to obtain public feedback on infrastructure within the built environment. Through this attitude, we encourage LGAs to explore the idea of opening their cities to hacking in order to create an open-source city. This can be achieved by lowering regulations and restrictions for the deployment of pop-up interventions, hosting hack-a-thons, providing hackable spaces and sharing data and resources to encourage citizens to question and provide solutions to city-making. Additionally, this approach can be used for both locally based (e.g. urban renewal in a local community) and citywide projects (e.g. improvements to city pedestrian and cycle paths).
We have shown that implementing the urban acupuncture framework has encouraged a middle-out approach to community engagement by drawing on the collective knowledge of top-down and bottom-up stakeholders. This concept further explores how the final outcomes of each local intervention can contribute to systemic change past the individual locale and-taken together-across different urban environments. We propose the urban acupuncture framework as a dynamic, continuously evolving tool, to be adopted, further expanded and developed by practitioners of community engagement, urban planners, designers, architects, academics and community members who contribute to the engagement process. The images or other third party material in this chapter are included in the chapter's Creative Commons license, unless indicated otherwise in a credit line to the material. If material is not included in the chapter's Creative Commons license and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder.
